Volumetric reconstruction and determination of minimum crosssectional area of the pharynx in patients with cleft lip and palate: comparison between two different softwares Objective: The aim of this study was to assess the accuracy of volumetric 
Introduction
From a physiological point of view, 60% of the individuals with cleft lip and palate present compromised upper airway due to nasal septum deviation, nasal turbinate hypertrophy, and nasal floor alterations. 1 These changes reduce the internal dimensions of the nasal cavity, increase resistance to respiratory airflow, and, for a considerable amount of individuals, it produces oral breathing, which can impair craniofacial development, and compromise the function of airways and speech. 2 Studies comparing lateral cephalometric radiographs of children with and without clefts found an association between the significant reduction of pharyngeal dimensions and the retro-positioned maxilla in children with cleft, leading to a reduction of the skeletal nasopharynx and consequently of the pharyngeal air space. 3, 4 However, lateral radiographs represent only two dimensions of a three-dimensional structure, and therefore offers limited information regarding the airways. Cone-beam computed tomography (CBCT) has become a popular method to diagnose and visualize upper airways due to its relatively low cost, less radiation dose (compared to traditional computed tomography), and better accuracy in identifying the limits between soft and hard tissues. 6 In addition, information on crosssectional areas and volumes can only be determined by three-dimensional images. To determine intra-and inter-observer error, 30%
of the sample was re-evaluated by two examiners previously calibrated with a 30-day interval, as well as visual analysis. Stain area by semi-automatic system, with several parameter configurations, and methods of refinement of volumetric models without automatic smoothing, providing a more accurate surface.
Measurements
Automatically calculates volume, area, mCSA of the segmentation.
Automatically calculates volume. To determine area and mCSA it has to export the file to SlicerCMF in order to create a 3D surface model using SPHARM-PDM module.
3D visualization
Shows an automatic 3D rendering from the CBCT. Shows volumetric models only from the segmented structures.
Saving methods Saves the volumetric models in the software. Not possible to export data.
Volumetric models can be saved as independent file, and exported to different softwares.
Data storage
Has a patient file system to store medical records. Software specific to render volumetric models only. For comparison purposes of the mCSA, the same changes were applied to the segmentations made in the Dolphin3D software. As observed in Table 1 
